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(57) ABSTRACT 

A portable wireless communication device performing data 
communications through a network includes a secondary 
battery and an interface portion detachably connected to an 
external data terminal, for transmitting data to and receiving 
data from the external data terminal and for receiving an 
electric power from the external data terminal. The portable 
wireless communication device is alternately operated with 
at least one of an electric power from the secondary battery 
and the electric power input from the external data terminal 
through the interface portion. 

7 Claims, 1 Drawing Sheet 
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WIRELESS TELEPHONE BATTERY 
CHARGING WHILE PERFORMING DATA 
COMMUNICATIONS 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention relates to a portable wireless com- 
munication device used in the Personal Handy Phone Sys- 
tem (PHS) or the like. 10 

2. Description of the Related Art 

It is well-known that portable wireless communication 
devices perform data communications through a network. 
Some of the portable wireless communication devices are 
capable of being connected to an external data terminal of a 15 
personal computer, etc. Such a portable wireless communi- 
cation device transmits data to and receives data from the 
external data terminal under the condition of being con- 
nected to the external data terminal, and interconnects the 
external data terminal and the network. 20 

The portable wireless communication device as described 
above is usually operated by a secondary battery built 
therein. The secondary battery is charged by being placed on 
a charger dedicated to the portable wireless communication 
device. 25 

However, the above-mentioned conventional portable 
wireless communication device is not adapted to be con- 
nected to the external data terminal while placed on the 
charger. The interconnection between the external data ter- 
minal and the network is performed only with an electric 30 
power from the built-in secondary battery. Therefore, the 
interconnection is effected only until the secondary battery 
is exhausted. 

Compared with normal calls, a longer period of time is 35 
likely to be spent on, for example, data communications 
performed during the operation of the external data terminal 
(personal computer) as in personal computer 
communications, and data communications requiring a time 
for collecting information as in the internet. 

Therefore, in the case where the interconnection between 
the external data terminal and the network through the 
portable wireless communication device is performed only 
with the electric power from the secondary battery as 
described above, the data communications may be inter- 45 
rupted due to the exhaustion of the secondary battery, which 
prevents the data communications from being performed in 
a normal manner. 

Even when assuming the structure io which the portable 
wireless communication device is capable of being con- 50 
nected to the external data terminal under the condition of 
being placed on the charger, there is a problem that the 
peripheral I/O of the portable wireless communication 
device becomes complicated. 

SUMMARY OF THE INVENTION 55 

A portable wireless communication device performing 
data communications through a network of the present 
invention includes: a secondary battery; and an interface 
portion detachably connected to an external data terminal, 60 
for transmitting data to and receiving data from the external 
data terminal and for receiving an electric power from the 
external data terminal, wherein the portable wireless com- 
munication device is operated with at least one of an electric 
power from the secondary battery and the electric power 65 
input from the external data terminal through the interface 
portion. 
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In one embodiment of the present invention, the above- 
mentioned portable wireless communication device 
includes: a data terminal circuit portion for transmitting data 
to and receiving data from the external data terminal through 
the interface portion; and a network circuit portion for 
transmitting data to and receiving data from the network, the 
portable wireless communication device interconnecting the 
external data terminal and the network. 

In another embodiment of the present invention, in a case 
where the electric power input from the external data ter- 
minal through the interface portion is excessive, the sec- 
ondary battery is charged with the excessive electric power. 

In another embodiment of the present invention, in a case 
where the electric power input from the external data ter- 
minal through the interface portion is insufficient, the insuf- 
ficient electric power is compensated for with the electric 
power from the secondary battery. 

In another embodiment of the present invention, the 
above-mentioned portable wireless communication device 
includes an external electric power rejecting portion for 
rejecting the electric power from the external data terminal 
through the interface portion. 

In another embodiment of the present invention, the 
above-mentioned portable wireless communication device 
includes an external electric power rejecting portion for 
rejecting the electric power from the external data terminal 
through the interface portion and stopping a supply of the 
electric power to the network circuit portion. 

Thus, the invention described herein makes possible the 
advantage of providing a portable wireless communication 
device capable of interconnecting an external data terminal 
and a network for a long period of time without using a 
charger. 

This and other advantages of the present invention will 
become apparent to those skilled in the art upon reading and 
understanding the following detailed description with refer- 
ence to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram showing an embodiment of a 
portable wireless communication device of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the present invention will be described by 
way of an illustrative embodiment with reference to the 
drawing. 

FIG. 1 is a block diagram showing an embodiment of a 
portable wireless communication device of the present 
invention. A portable wireless communication device 1 of 
the present embodiment is a portable wireless telephone 
which includes a data terminal connecting portion 4 and a 
wireless telephone portion 5. 

The data terminal connecting portion 4 includes a con- 
nector 4a, an interface circuit portion 4b, a protocol con- 
verting portion 4c, a control portion 4d, and a power source 
portion 4e. An external data terminal 2 is detachably con- 
nected to the connector 4a. The external data terminal 2 is 
a personal computer, for example. Data is transmitted/ 
received between the interface circuit portion 4b and the 
external data terminal 2 when t he external data terminal 2 is 
connected to the connector 4a. fine interlace circuit portion^ 
4b outputs data from the external d^ia_t££mmal 2 to the 
protocol converting^crtian. 4c, and transmits data from the_ 
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f proftjcol converting portion 4c to the external data terminal started in the external data terminal 2 (personal computer), 

The protocol converting portion 4c converts a data thereby generating data required for calling. Thereafter, the 

j transmission procedure of the external data terminal 2 to a data is transmitted to the data terminal connecting portion 4. 

I data transmission procedure of the wireless telephone por- In the data terminal connecting portion 4, the data is input 

tion 5, or vice versa, thereby enabling data to be transmitted/ 5 to protocol converting portion 4c through the interface 

I J received between the external data terminal 2 and the circuit portion 46. In the protocol coaverting portion 4c, the 

7T\ network. The control portion 4d has control over the inter- data 15 converted to comply with the wireless telephone 

\ face circuit portion 4b and the protocol converting portion ? ortloD communication protocol and transmitted to the wire- 

\- less telephone portion 5. 

' . . , . , ... , • i in m the wireless telephone portion 5, the data is input to the 

Electric power is supplied from the external data terminal io ^ ^ 5fthx wgh ^ i^rfac* cirJt portion 

2 to the power source portion 4e when the external data $a , n r e tQ ^ ^ f he drcuit £ on $f 

termmal 2 is connected to the connector 4a. The power tUoWB predetermiQed dala l0 be received/transmitted 

source portion 4e supplies the electric power from the between the base station of the network and the wireless 

external data terminal 2 to the interface circuit portion 4b, telephone 1 through the wireless portion Se, thereby con- 

the protocol converting portion 4c, the control portion 4d, is necting the wireless portion Se to the network. Furthermore, 

elc - the control circuit portion 5/ calls the data terminal of a 

The wireless telephone portion 5 includes an interface computer of the communication partner through the 

circuit portion 5a, a display portion 56, an operation portion network, thereby connecting the wireless portion Se to the 

5c, a voice converting portion Sd, a wireless portion Se, a data terminal of a computer of the communication partner 

control or network circuit portion 5/ a power source portion 20 through the network. 

Sg, a secondary battery Sh, a data terminal charging detect- When receiving data from the external data terminal 2 

ing circuit 5/, a charging control circuit 5m, two diodes Dl through the data terminal connecting portion 4 when the 

and D2, a charger charging detecting circuit Sj, a charging wireless portion Se is connected to the data terminal of a 

circuit portion Sk, and a charging terminal Si. computer of the communication partner, the control circuit 

The interface circuit portion 5a inputs data from the 25 portion 5/ transmits the data from the wireless portion 5e to 

protocol converting portion 4c to the control circuit portion the data terminal of a computer of the communication 

Sf, and outputs data from the control circuit portion 5/ to the partner through the network. When receiving data from the 

protocol converting portion 4c. The display portion 56 data terminal of a computer of the communication partner 

performs various display functions. through the wireless portion Se, the control circuit portion 5/ 

The operation portion 5c has various keys, and the por- outputs the data to the external data terminal 2 through the 

table wireless telephone 1 is operated by pressing these keys. data terminal connecting portion 4. 

The voice converting portion Sd includes an ADPCM codec, In addition, FIG. 1 includes a charger 3 which is detach- 

a microphone, a receiver, etc, (not shown). ably connected to the charging terminal Si. A current is 

The voice converting portion 5d encodes a voice signal 35 supplied from the charger 3 to the secondary battery Sh and 

output from the microphone into voice data, decodes the the power source portion Sg through the diode Dl and a 

voice data into a voice signal, and adds the voice signal to charging control circuit 5m when the charger 3 is connected 

the receiver. The wireless portion Se performs wireless to mc charging terminal Si. The charger charging detecting 

communications with a base station. A network (not shown, circuit Sj detects a current from the charger 3, and informs 

e.g., a public channel network) including the base station is ^ the control circuit portion 5/ of the detection result. . 

connected to the wireless portion Se by conventional wire- When electric power is supplied from the external datav 

less communication technology. terminal 2 to the power source portion 4e when the external 

( c In the case where a telephone call is made through the data terminal 2 is connected to the connector 4a, electric 

portable wireless telephone 1, a call is originated by pressing power is supplied from the power source portion 4e to the 

keys of the operation portion 5c. In response to the origi- 45 charging circuit portion Sk. The charging circuit portion 5k 

nation of a call, the control circuit portion 5/ allows prede- generates and outputs a charging current, which controls a 

rermined data to be transmitted/received between the base current and a constant voltage with respect to the charging 

station of the network and the wireless telephone 1 through current. The current from the charging circuit portion Sk is 

the wireless portion Se. Thus, the wireless portion Se is supplied to the secondary battery Sh and the power source 

connected to the network. Furthermore, the control circuit 50 portion 5g through the diode D2 and the charging control 

portion 5/ calls the data terminal of a computer of a circuit 5m. The data terminal charging detecting circuit 51 > 

communication partner through the network so as to connect detects a current from the external data terminal 2, and 1 

the wireless portion Se to the terminal of a computer of the informs the control circuit portion 5/ of the detection result/ ) 

communication partner through the network. The power source portion Sg supplies an electric power*^ 

When receiving voice data from the voice converting 55 from me secondary battery Sh to each part of the wireless 

portion Sd when the wireless portion Se is connected to the telephone portion 5. 

data terminal of a computer of the communication partner, The charging control circuit 5m performs an on/off con- 

the control circuit portion 5/ transmits the voice data from trol with regard to a charging current (i.e., allows a charging 

the wireless portion Se to the data terminal of a computer of current to flow to the secondary battery Sh or blocks it), 

the communication partner through the network. Moreover, 60 The supply of electric power in the case where the 

when the wireless portion Se receives voice data from the external data terminal 2 is connected to the connector 4a in 

data terminal of a computer of the communication partner the portable wireless communication device 1 with the 

through the network, the control circuit portion Sf outputs above-mentioned structure will be described in detail. In this 

the voice data to the voice converting portion Sa\ example it is assumed that the charger 3 is not connected to 

In the case where the external data terminal 2 and the 65 the charging terminal Si. 

network are interconnected through the portable wireless First, when the external data terminal 2 is connected to the 

telephone 1, predetermined communication software is connector 4a, an electric power is supplied from the external 
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data terminal 2 to the power source portion 4e through the secondary battery Sh of the portable wireless cornmunica- 

connector 4a of the data terminal connecting portion 4. The tion device 1 is charged with electric power from the 

power source portion 4e therefore supplies the electric secondary battery of the external data terminal 2, and the 

power to both the data terminal connectin g po rtion 4 and the portable wireless communication device 1 is operated with 

charging circuit portion 5K otlhe wirelesstelepholie-portion 5 electric power from the secondary battery of the external 

5. The charging circuit portion Sk generates a charging data terminal 2, the secondary battery of the external data 

current, and supplies the current to the secondary battery Sh terminal 2 is immediately exhausted. Therefore, in such a 

and the power source portion Sg through the diode D2 and case, electric power from the external data terminal 2 is 

the charging control circuit 5m. rejected, whereby the life of the secondary battery of the 

If the portable wireless communication device 1 is on 10 external data terminal 2 can be prolonged, and the data 

standby in the above-mentioned state, the wireless portion communications by the external data terminal 2 can be 

Se merely intermittently receives data for the purpose of performed in a normal manner for a long period of time, 

monitoring a control channel without using a speech chan- As described above, according to the present 

nel. In this case, since an electric power consumed for embodiment, electric power from the external data terminal 

wireless communications is very small, most of the current 15 2 can be used for operating the portable wireless commu- 

supplied from the charging circuit portion Sk through the nication device 1. Furthermore, the secondary battery Sh 

diode D2 and the charging control circuit 5m is supplied to built in the portable wireless communication device 1 can be 

the secondary battery Sh. More specifically, most of the charged with the electric power from the external data 

current supplied from the power source portion 4e of the terminal 2 as well as the current from the charger 3. 

data terminal connecting portion 4 to the wireless telephone 20 Furthermore, in the case where electric power from the 

portion 5 is consumed for charging the secondary battery Sh. external data terminal 2 is not sufficient for operating the 

Furthermore, if data is being transmitted/received wireless telephone portion 5, a normal operation of the 

between the portable wireless communication device 1 and wireless telephone portion 5 can be maintained by adding 

the network, the wireless portion Se transmits/receives data ^ hom ^ secondary battery 5A. 

through the speech channel, and the amount of electric 25 In the present embodiment, only the wireless telephone 

power consumed by the wireless portion Se increases. In this portion 5 is operated with an electric power from the 

case, most of the current is supplied from the charging secondary battery Sh. However, the wireless telephone por- 

circuit portion Sk to the power source portion 5g through the tion 5 and the data terminal connecting portion 4 may be 

diode D2 and the charging control circuit 5m, and only a operated together. Furthermore, in the present embodiment, 

very small charging current flows through the secondary 30 a portable wireless telephone is illustrated as the portable 

battery Sh Thus, most of the charging current is supplied wireless communication device 1. However, the present 

from the power source portion Sg to each part of the wireless invention is not limited thereto. The present invention can be 

telephone portion 5, and is consumed for the operation of the applied to other kinds of communication devices, 

wireless telephone portion 5. Furthermore, although a personal computer is illustrated as 

In the case where a current is not sufficient even when all 35 toe external data terminal, other kinds of data terminals may 

the current supplied from the power source portion 4e of the oe useo '- 

data terminal connecting portion 4 to the wireless telephone As described above, according to the present invention, 

portion 5 is supplied for operating the wireless telephone when connected to the external data terminal 2, the interface 

portion 5, a current output from the secondary battery Sh is circuit portion 4b not only transmits data to and receives data 

added to the current from the power source portion 4e, and from the external data terminal 2 but also receives electric 

the combined current is supplied to each part of the wireless power from the external data terminal 2. The portable 

telephone portion 5 through the power source portion Sg. wireless communication device 1 of the present invention is 

Thus, a normal operation of the wireless telephone por- operated with electric power input from the external data 

tion 5 is maintained, 45 terminal 2 through the interface circuit portion 4b, so that 

On the other bano\ when a current is being supplied from * *** can be ^smitled to and received from the external 

the power source portion 4e of the data terminal connecting dat ? lermmal md f^ 0 * for a lon S P enod of 

portion 4 to the wireless telephone portion 5, the data wlthout ^nsummg the built-in secondary battery Sh. 

terminal charging detecting circuit 51 detects the current, For example, data communications performed using the 

and informs the control circuit portion 5/ of the detection 50 external data terminal as in personal computer communica- 

result. Thus, the control circuit portion 5/ recognizes receipt p ons and data communications requiring a time for collect- 

of electric power from the power source portion 4e of the m S information as in the internet, which take a long period 

data terminal connecting portion 4. When a user of the of time » f* 11 ^ performed in a normal manner without any 

portable wireless communication device 1 presses keys of interruption. 

the operation portion 5c in this state to designate the 55 Compared with the structure in which the portable wire- 
prohibition of current charging by the data terminal con- less communication device is connected to the external data 
necting portion 4, in response thereto, the control circuit terminal when placed on the charger, the peripheral I/O of 
portion 5/ controls the charging control circuit 5m so as to the portable wireless communication device according to the 
block the current from the data terminal connecting circuit present invention is less complicated. 
4. As a result, the current from the data terminal connecting 60 In one embodiment, the portable wireless communication 
portion 4 stops flowing to the secondary battery Sh, and only device may include a data terminal circuit portion for 
the current output from the secondary battery Sh is supplied transmitting data to and receiving data from the external data 
to each part of the wireless telephone portion 5 through the terminal, and a network circuit portion for transmitting data 
power source portion Sg, whereby the wireless telephone to and receiving data from the network, thereby intcrcon- 
portion 5 is operated. 65 necting the external data terminal and the network. 

For example, in the case where the external data terminal In one embodiment, in the case where an excessive 

2 is driven by a secondary battery built therein, if the electric power is input from the external data terminal 
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through the interface circuit portioD, the secondary battery 
may be charged with the excessive electric power. Because 
of this, the chances for charging the secondary battery 
increase, and the charging amount of the secondary battery 
increases, so that the operation time of the portable wireless 5 
communication device with only electric power from the 
secondary battery increases. 

In one embodiment, in the case where insufficient electric 
power is input from the external data terminal through the 
interface circuit portion, the insufficient electric power may 10 
be compensated for with electric power from the secondary 
battery. This enables a required amount of current to be 
supplied to the portable wireless communication device 
even when the current for operating the portable wireless 
communication device is varied, whereby the portable wire- 15 
less communication device can be driven stably. 

In one embodiment, an external electric power rejecting 
portion for rejecting electric power from the external data 
terminal through the interface circuit portion may be pro- 
vided. Alternatively, an external 5 electric power rejecting 20 
portion for rejecting electric power from the external data 
terminal through the interface circuit portion and stopping 
the supply of the electric power to the network circuit 
portion may be provided. 

For example, in the case where the external data terminal 
is driven by a secondary battery built therein, if the second- 
ary battery of the portable wireless communication device is 
charged with and operated with an electric power from the 
secondary battery of the external data terminal, the second- 3Q 
ary battery of the external data terminal is immediately 
consumed. Therefore, an electric power from the external 
data terminal is rejected, whereby the life of the secondary 
battery of the external data terminal can be prolonged, and 
the data communications by the external data terminal can 35 
be performed in a normal manner for a long period of time. 

Various other modifications will be apparent to and can be 
readily made by those skilled in the art without departing 
from the scope and spirit of this invention. Accordingly, it is 
not intended that the scope of the claims appended hereto be 40 
limited to the description as set forth herein, but rather that 
the claims be broadly construed. 

What is claimed is: 

1. A portable wireless communication device performing 
data communications through a network, comprising: 45 
a secondary battery; and 

an interface portion detachably connected to an external 
data terminal, for transmitting data to and receiving 
data from the external data terminal and for receiving 
an electric power from the external data terminal with- 50 
out an impedance circuit, 



wherein the portable wireless communication device is 
alternately operated with at least one of an electric 
power from the secondary battery and the electric 
power input from the external data terminal through the 
interface portion. 

2. Aportable wireless communication device according to 
claim 1, comprising: 

a data terminal circuit portion for transmitting data to and 
receiving data from the external data terminal through 
the interface portion; and 

a network circuit portion for transmitting data to and 
receiving data from the network, 

the portable wireless communication device interconnect- 
ing the external data terminal and the network. 

3. Aportable wireless communication device according to 
claim 1, wherein in a case where the electric power input 
from the external data terminal through the interface portion 
is excessive, the secondary battery is charged with the 
excessive electric power. 

4. Aportable wireless communication device according to 
claim 1, wherein in a case where the electric power input 
from the external data terminal through the interface portion 
is insufficient, the insufficient electric power is compensated 
for with the electric power from the secondary battery. 

5. Aportable wireless communication device according to 
claim 1, comprising an external electric power rejecting 
portion for rejecting the electric power from the external 
data terminal through the interface portion. 

6. Aportable wireless communication device according to 
claim 2, comprising an external electric power rejecting 
portion for rejecting the electric power from the external 
data terminal through the interface portion and stopping a 
supply of the electric power to the network circuit portion. 

7. A portable wireless communication device performing 
data communications through a network, comprising: 

a secondary battery; and 

an interface portion detachably connected to an external 
data terminal, for transmitting data to and receiving 
data from the external data terminal and for receiving 
an electric power from the external data terminal with- 
out an impedance circuit, 

wherein the portable wireless communication device is 
alternately operated with at least one of an electric 
power from the secondary battery and the electric 
power input from the' external data terminal in accor- 
dance with an electric power source of the external data 
terminal. 
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